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고분자 전해질의 상거동 

고 성진, 배 영찬

Phase behaviors of solid polymer electrolyte/salt systems 

Dept. of Industrial Chemistry and Molecular Thermodynamics Lab.

Hanyang University, Seoul 133-791, Korea

Abstract

In the conventional rechargeable lithium batteries, a nonaqueous solvent is used as an electrolyte. It is because lithium deposited upon charging is readily reactive with moisture. 

Recently, much work is devoted to the development of electrolytes based PEO(polyethylene oxide) that shows good electrochemical and mechanical properties. In this study, we propose a new thermodynamic model based on the perturbed hard sphere chain (PHSC) model and the melting point depression theory to predict the phase behaviors of PEO/salt systems. PHSC model uses the modified Chiew equation of state and van der Waals perturbation whose parameters are related to the intermolecular potential. Theoretical coexistence curves are compared with experimental data for various PEO/salts systems.

Teory

  1. PHSC(Perturbed Hard Sphere Chain ) Theory
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     The equation of state for mixtures is       

    Where, 
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 is the mole fraction of molecules, 
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 is the number of hard spheres, and 
[image: image3.wmf]ij

g

 is the pair radial distribution functioㅜ of hard-sphere mixtures at contact, which takes the form given by Boublik-Manxoori-Carnahan-Starling (BMCS) equation:
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Where  
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 and 
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 are given by
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1.1 Thermodynamic functions

The general equation for calculating the Helmholtz energy from the equation of state is:
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Equation can be written in terms of T, 
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where 
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The chemical potential can be found by differentiation of eq.(1)
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The result is
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     (2)

2. The melting point depression theory

 In a semicrystalline system, the condition of equilibrium between a crystalline polymer and the polymer unit in the solution may be described as follows
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where 
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, and 
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 are chemical potentials of crystalline polymer segment unit, liquid (amorphous) polymer segment unit and chemical potential in standard state, respectively. Now the formal difference of appearing on the left-handed side is expected as follows :
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where 
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 is the heat of fusion per segment unit, T and 
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 are melting point temperature of the species in a mixture and the pure phases, respectively. The right-handed of eq.(3) can be restated from eq.(2).

Conclusion

(PEO/LiCF3SO3  system)                   (PEO/ZnCl2 system)
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Figures shows phase behaviors of PEO/ salts system. Dark circles and open circles are measured by TOA and solid lines are calculated from the proposed model. From the proposed model which describes thermodynamic equilibrium of the amorphous phase with the crystalline phase is used for the calculation of the salt rich curve. The density of PEO and salt are calculated by the equation of state and the fusion enthalpy of PEO and salt are measured by DSC.

As shown in figures, the theoretical prediction not only gives fairly well an agreement with experimental results but also identifies the eutectic point at the intersection of the two liquidus curves.
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화학공학의 이론과 응용 제8권 제1호 2002년
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